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Plant tolerance against insect pests and its mechanisms 
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Chinall 


Abstract[] The paper reviewed meanings[] examples[] evolution and genetic traits of plant tolerance against insect pests 








and its potential mechanisms[] as well as abiotic and biotic factors affecting expression of plant tolerance. Potential 
mechanisms of tolerance including photosynthetic activity[] reallocation of available assimilates[] change in inner homonell 
compensatory growth and activation of dormant meristems[] utilization of stored reserves[] and changes in plant phenology 
and plant architecture after the damage. It has been found that there is no direct relationship between photosynthetic 
activity change of plants after insect pest damage and its tolerance[] for some plants the photosynthetic activity is 
increased[] some unaffected[] or even reduced. After damage[] assimilates of tolerant plants are utilized to the greatest 
extent[] dormant meristems is activated and overcompensation is induced. Insect damage induces a significantly increased 
supply of leaf cytokinins or root-derived cytokinins in damage place of tolerant plants. Less change in plant phenology 
may be one of the more widespread mechanisms of tolerance. Plant size[] leaf morphology[] root-shoot rations[] stem 
number and so on are related to its tolerance. Main factors affecting tolerance expression are temperature[] global CO, 
levels[] soil nutrient available levels[] agrochemicals[] plant ages[] distribution type and feeding strategies of insects[] plant 
mutualisms[] pollinators[] endophytic fungi[] mycorrhizal fungi and facilitating plants. Under different temperatures the 


same plants may have different tolerance to the same pest species. The main cause is that change of temperature results in 
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allocation and reallocation of available assimilates and effects of spiracle closing on gas exchange and photosynthetic 


ability. Plants grown in high CO, concentration has stronger tolerance. Soil nutrient level has stronger effects on plant 


tolerance expression than temperature. High concentration of phosphorus and potassium increases tolerance level. The 


distribution type of insects within a field can affect plant compensation for damage[] and feeding pattern of insects[] 


pollinator movement[] infection of endophytic fungi and mycorrhizal fungi can also influence plant tolerance. The 


importance and application prospects of plant tolerance in integrated pest management were also discussed. 


Key words|] Plant[] plant-insect interaction[] insect damagel] tolerance[] compensation[] mechanisms 
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Table 1 Examples of the tolerance of main crops to insect pest damages 





























П О О Scirpophaga incertulas : Hİ 1777: О dead sheath О Rubia a: al 011996 
0000 0000 yield 0 0 0 О roc damage = Nguessan et al.[] 19940] Stout et 
Lissorhoptrus oryzophilus Kuschel vatiolEl 0 0 O root biomass al .H 2002 

О О Wheat D О О О Diuraphis noxia [] О yield 0000 (01999 
00000 Cephus fumipennis 00000 grain weight per plant 0000 (01997 
00000 Rhopalosiphum padi O00 1 000-grain weight] [] O yield Papp and Mesterhazy[]1993 

О О Barley D О О О Schizaphis graminum (0 O 000 plant damage ratio Webster and Porter{] 2000 
О О О О О Rhopalosiphum padi ДО. О. О О plant survival ration Kral et al .[]1993 

OO Maize О О О О О Ostrinia nubilalis OOOO plant growth 0 0 yield Panouille et al .[]1998 

О 0 Sorghum OOOO Chilo partellus О О yield Singh er al .[] 2000 

О О Cotton 000000 Lygus pratensis = OO yield 000000 0 01995 
O00 Helicoverpa armigera 0000 plant growth 0000 02003 

О О О Broccoli 0000 Hylemya brassicae О D О О О plant survival rate Tyoti et al .[] 2001 

О O Common bean D UU. Thrips palmi Kamy П О О insect population] О O yield Frei et al .[] 2004 

D O Chinese chestnut pori "m 0000 yield per plant 00000204 

OO Alfalfa 00000 Empoasca fabae DH D D D 0 alfalfa diy mre О О О stem ya. et al. 0 2000 
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Fig. 2 Effects of tolerant varieties on the population density of insect pests 
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